A sensitive biochemical assay of viral reverse transcriptase (RT) was developed that is useful for both the detection and quantitation of human immunodeficiency virus (HIV), the agent responsible for acquired immune deficiency syndrome in humans. This assay gave a 20-to 40-fold increase in enzyme activity over the current method used for RT detection of HIV. The test is based on a previous biochemical study showing the unusual stability of avian oncornavirus RNA-dependent DNA polymerases at 30°C for at least 2 days. Our study shows that the HIV polymerase is stable at 30 to 37°C for up to 3 days. By using this sensitive RT assay, as few as 250 HIV virions can be quantitated directly in tissue culture medium. This assay should prove useful in studies in which the detection of HIV or the quantitation of the number of virions is required.
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The study of human immunodeficiency virus (HIV), the agent associated with acquired immune deficiency syndrome (AIDS), is hampered by difficulty in detecting and quantitating the virus. HIV is present at very low levels in the blood and body fluids of infected individuals and requires 2 to 3 weeks of in vitro cell culture before a detectable amount of virus is available for testing (1, 7, 10) . Numerous tests have been used to detect HIV at these low levels. Among the biochemical tests used are the reverse transcriptase (RT) assay (RTA) to detect viral polymerase (16) and in situ hybridization to directly detect viral nucleic acid in infected cells (20) . A wide array of immunological procedures has been adapted for virus antigen-antibody detection. Among these are indirect immunoflourescent-antibody technique (4), enzyme-linked immunosorbent assay (3) . radioimmunoassay (3), Western blotting (immunoblotting) of viral proteins (19) , dot immunoblotting (2), and the antigen-capture enzyme-linked immunosorbent assay (12) . There is currently no clear consensus as to the best method for HIV detection, as each method offers some advantages.
The quantitation of HIV has relied on virological methods of direct particle counts either by electron microscopy (13) or by biological assays, such as plaque titration (8) overcoming the present difficulties in detecting and quantitating HIV and allow better virological studies.
MATERIALS AND METHODS
Cell and virus culture. The established CEM T-cell line, derived from the peripheral blood of a child with acute leukemia (6), was used to grow the HIV isolate human T-cell lymphotropic virus type III (HTLV-III) (7). The virus was used directly from clarified culture medium supernatant or was concentrated by precipitation with half the volume of 30% polyethylene glycol (PEG)-0.4 M NaCI. The virus precipitate was collected by centrifugation, solubilized in a buffer containing 0.025% Triton X-100, and stored at -20°C (17) . Peripheral mononuclear cell (PMC) cultures from homosexual males in the Multicenter AIDS Cohort Study were prepared by established procedures of cocultivation with normal donor PMCs, and culture supernatants were assayed directly or precipitated with PEG for detection of HIV by RTA (10, 14) .
All cells were maintained in RPMI 1640 medium supplemented with 20%-fetal bovine serum (FBS) and 10% interleukin-2 and cocultivated with fresh normal donor PMCs (2 x 106) every 3 to 4 days to enhance virus replication.
RTA. Polymerase assays were done at 30 to 37°C by mixing 50 u1l of virus sample preparation with 45 pi1 of a 2x reaction buffer described by Hoffman et al. (9) and consisting of 50 mM Tris hydrochloride, pH 7.9, 5 mM dithiothreitol, 0.3 mM reduced glutathione, 5 mM MgCI., 150 mM KCI, 0.5 mM ethylene glycol-bis(P-aminoethyl ether)-N,N,N' ,N'-tetraacetic acid, 0.05% Triton X-100, 2% ethylene glycol, and virus that had been solubilized for 15 min (Fig. 2) . In contrast, the enzyme was inactivated more rapidly at the elevated temperature of 45°C, with about one log activity decrease after 30 min. The sensitivity of the polymerase assay was determined by assaying serial dilutions of the stock HIV at 30°C in a 22-h period. The enzyme activity was linearly related to the number of virus particles (slope of 1.1 for full logarithmic plot) (Fig. 4) . Therefore " Three grids for each virus dilution were counted with a Hitachi H-600 electron microscope. Five meshes per grid were examined, virus-like particles were counted, and the mean number of particles was calculated.
h The formula for quantitating the concentration of virions in a 0.5-rd sample of the 1:2 dilution was as follows: (number of virions per mesh) (area of grid/area of mesh) (sample volume dilution factor per grid) (virus preparation dilution factor) = (24.8 virions) ( virus particles. Among the retroviruses studied so far, HIV is the most sensitive to detection by its RT activity. As few as 250 virions can be detected by this type of assay. (22) were the first to describe the stability of the RNA-dependent DNA polymerase of various avian retroviruses. They exploited this finding in a RTA at 30°C for 24 h that greatly increased the detection of virus. Our study shows that the polymerase of HIV is also stable for a long period of time, giving higher levels of DNA product that allow greater detection of virus. The viral RT is quite stable at 37°C, which is unexpected as enzyme activity usually decreases at this temperature after a period of time because of heat inactivation. This stability of the polymerase 
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